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I, Dan Gazit, a citizen of Israel, residing at 46 Perez Berenstein Street, Jerusalem, 96920, 
hereby declare: 

1 . I am a Professor director the Biotechnology centre at the Hebrew University- of 
Jerusalem. I have a Ph.D. in bone biology from the Hebrew University, Jerusalem 
Israel. My fields of expertise are skeletal biotechnology and developmental 
molecular biology. Specifically I have been involved in the study of Adult Human 
Mesenchymal stem cells and Skeletal tissue engineering. 

2. My Curriculum Vitae and list of publications are attached herewith as Appendix 1. 



3. 



I have read the subject Application and have reviewed the patent Prosecution 
History, including the Office Action of June 15, 2004. The subject Application 
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describes inter alia, ex-vivo methods of transforming or transducing 
mesenchymal stem cells in vitro with a nucleic acid, which encodes for BMP-2 
protein, for the implantation in a subject in need for bone repair or regeneration. 

4. Claim 24 of the subject Application recites a method of inducing enhanced, 
organized, functional bone formation at a site of bone infirmity in a human, 
comprising the steps of: 

(a) transforming a cultured mesenchymal stem cell with a DNA 
encoding bone morphogenesis protein 2 (BMP-2); 

(b) culturing the cultured mesenchymal stem cell transformed in step 
(a), under conditions enabling expression of said DNA encoding 
bone morphogenesis protein 2; and 

(c) implanting said cultured mesenchymal stem cell at a site of bone 
infirmity 

whereby autocrine and paracrine effects of expressed bone morphogenesis protein 2 
at said site of bone infirmity result in enhanced, organized, functional bone 
formation, thereby inducing functional bone formation at a site of bone infirmity. 

5. In the Office Action, the Examiner rejected the claims of the above-identified 
Application as allegedly being obvious to one skilled in the art, based on Ahrens 
et al. (DNA and Cell Biology, Volume 12, NO. 10, pages 871-880, 1993) and in 
view of United States Patent No, 5,763,416 (Bonadio et al.) and United States 
Patent No. 6,048,964. The Examiner asserted that Bonadio allegedly discloses a 
method of producing cultured or bone marrow stromal cells for implantation at 
the site of bone infirmity by transforming the cells with recombinant bone 
morphogenetic protein. Specifically, the Examiner asserted "the cited references 
comprise teachings that provide a reasonable expectation of success in treating a 
site of bone infirmity in a human through the use of cultured mesenchymal stem 
cells that overexpress BMP-2". 

6. The Examiner stated that Bonadio describes the use of bone progenitor cells 
transformed with a BMP for stimulating bone formation, and their functioning 
via autocrine and paracrine effects is expected. Further, the Examiner 
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contended that the motivation to combine the Bonadio and Ahrens references 
need only take into account a reasonable expectation of success in treating a site 
of bone infirmity in a human through the use of cultured mesenchymal stem 
cells that overexpress BMP-2, and the fact that Applicants data demonstrates the 
presence of autocrine and paracrine effects such cells demonstrates the fact that 
these mechanisms are necessarily present. 

7. It is my opinion that the Examiner is incorrect in his assertion. Bonadio does 
not provide a credible foundation for a method of stimulating bone formation at 
a site of a bone infirmity by implanting a mesenchymal stem cell 
transformed/transduced with a BMP-2 construct. Though Bonadio describes that 
progenitor cells are targeted by his gene transfer methods, such a conclusion is 
not credible, in lieu of a direct demonstration by Bonadio, since much of the cell 
population targeted by direct gene transfer is not a stem or progenitor cell, 
which represents a small population of cells in vivo, at a site of bone infirmity. 
Moreover, uptake of the DNA by such cells in situ, is known to one skilled in 
the art to be drastically reduced (see for example, Rebel V.I. et al., Stem Cells 
(2000) 18: 176-82; Zhao Q. et al., Blood (1994) 84:3660-6), such that Bonadio 
does not credibly provide a foundation that BMP gene transfer provides more 
than paracrine effects for healing a bone infirmity. 

8. Ahrens discloses in vitro responses of progenitor cells to a group of 
osteoinductive compounds (which include, inter-alia, a BMP), Ahrens provides 
no basis for the likelihood that implantation of such cells, transduced only with a 
vector expressing a BMP, in vivo, will stimulate bone induction at a site of bone 
infirmity. Such a result is predicated on appropriate cell homing and orientation 
along the defect edges, a result, which could not have been foreseen, based on 
Ahrens. 

9. Further, Ahrens demonstrates differentiation of MSCs in vitro, which studies 
show (De Bari C. et al., Arthritis Rheum. 2004 Jan; 50(l):142-50) when 
implanted in vivo, these MSCs do not form functional tissue, and lose their cell 
surface marker phenotype. Thus, in view of the art cited, Ahrens does not 
credibly teach an exclusive effect of BMP-2, nor for that matter does Ahrens 
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credibly provide for an exclusive effect of any BMP, on mesenchymal stem cell 
bone induction. One skilled in the art would not believe the MSCs of Ahrens to 
be able to induce enhanced, organized, functional bone, once implanted in vivo. 
The combination of Ahrens with Bonadio do not credibly suggest that an ex- 
vivo cultured, BMP-2 transduced/transformed mesenchymal stem cell will form 
enhanced, organized, functional bone at a site of bone infirmity following 
implantation. Certainly both references do not unequivocally demonstrate an 
effect of BMP-2 alone, on MSCs for stimulating bone induction, nor suggest 
their role in stimulating, enhanced, organized, functional bone induction, 
specifically at a site of a bone infirmity. 

10. Accordingly, it is my opinion that there is also no motivation to combine these 
references with a reasonable expectation of success for inducing enhanced, 
organized, functional bone formation at a site of bone infirmity in a human by 
implanting an ex-vivo cultured MSC transduced/transformed with any BMP, 
and in particular BMP-2. Both Bonadio and Ahrens disclosures do not produce 
a population of cells capable of forming organized, functional bone at a site of 
bone infirmity, the former, due to the improbability of obtaining such a cell, and 
the latter, due to the improbability of obtaining a cell that would function in situ, 
and the fact that there isno osteoinductive compound functioning alone defined. 

11. The combination of Bonadio and Ahrens could not possibly have predicted the 
unexpected results obtained in the claimed invention, which resulted in 
enhanced, organized, functional bone formation at a site of bone infirmity. In 
vivo studies (Gazit et al, 1999, J Gene Med 1: 121-133, a copy of which is 
attached hereto as Appendix 3), demonstrated that engineered progenitor cells 
(C3H-BMP2), in comparison to administration of 3 \x% recombinant human BMP2, 
or engineered non progenitor cells (CHO-BMP2) produced enhanced bone 
formation, and most surprisingly, that the formation was in alignment with the 
original defect edge, this despite the fact that greater amounts of BMP-2 were 
secreted from the CHO BMP-2 cells. 
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12. Contrary to the Examiner's assertion, these studies are very apropos to the 
disclosures of Ahrens and Bonadio, which at best credibly describe paracrine 
effects of BMP-2, as neither Bonadio nor Ahrens credibly describe targeting of 
progenitor cells in situ or lone effects of any BMP, in particular BMP-2. Thus, 
neither Ahrens, nor further in view of Bonadio credibly describe a means of 
providing the enhanced, organized, functional bone at a site of bone infirmity, as 
claimed in the instant invention. 

13. In view of the reasons and the facts described above, one skilled in the art would 
not be able to predict the enhanced, organized, functional bone induction at a 
site of bone infirmity produced via implantation of ex vivo 
transformed/transduced MSCs with ' BMP-2, as claimed in the subject 
Application. 

The undersigned further declares that all statements made herein of his own 
knowledge are true, and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made, are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and 
that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



Date: 9/19/04 




Dan Gazit 
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